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) TRANSPARENT GAS BARRIER FILM, PACKAGING MATERIAL USING THE FILM. AND PACKAGE USING 
E PACKAGING MATERIAL 



OBLEM TO BE SOLVED: To obtain a silicon oxide compd. mainly having barrier properties to oxygen or steam 
i having sufficient flexibility hardly generating a crack at a time of post-processing or practical use by allowing 
i fi n structure of a silicon oxide compd. layer to enter a predetermined range prescribed from the 
meabilities of a plurality of inert gases different in molecular size. 

•LUTION: A transparent gas barrier film is formed by laminating a silicon oxide compd. layer to at least the 
gle surface of a base layer comprising a transparent polymer. In this case, the permeability of Ne gas of the 
linated film is set to 0.05 times or less the permeability only of the base layer and the permeability of He gas of 
i laminated film is set to 0.02-0.15 times the permeability only of the base layer. 
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AIMS . . . '■■ • ■ . 

linU] The transparent gas barrier property film with which the permeability of Ne gas of a laminated film is 0.05 or 
times of the permeability of Ne gas of only a substratum, and the permeability of helium gas of a laminated film is 
racterized by being 0.02 or more-time 0.15 or less times of the permeability of helium gas of only a substratum in the 
isparent gas barrier property film which comes to carry out the laminating of the oxidization silicon compound layer 
t least one side of the substratum which consists of a transparent macrbmolecule. 

lim 2] The transparent gas barrier property film characterized by preparing the heat-sealing layer further on the 
iization silicon compound layer of the substratum of the transparent gas barrier property film of a claim 1 . 
lim 3] The transparent gas barrier property film characterized by not minding [ of the substratum of the transparent 
barrier property film of a claim 1 or a claim 2 ] through a glue line, but preparing the support base-material layer, 
iim 4] The packing object characterized by manufacturing bags using the transparent gas barrier property film of a 
m 1, a claim 2, or a claim 3 , and giving printing if needed. 
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TAILED DESCRIPTION 



tailed Description of the Invention] 
31] 

e technical field to which invention belongs] this invention relates to a transparent gas barrier property film, the 
pping using this, and the packing object using this having had advanced gas barrier property and advanced flexibility 
hat it may be suitable in more detail at practical use packing of food, a drug, etc. about the transparent gas barrier 
perty film which carried out the laminating of the oxidization silicon compound layer on a transparent high polymer 
i. 

02] 

:scription of the Prior Art] Conventionally, the laminated film which prepared the oxidization silicon compound layer 
nethods, such as physical vapor depositions (PVD), such as a vacuum deposition method, and a chemical vapor 
osition (CVD), on transparent high polymer films, such as polyethylene terephthalate (PET) and a biaxial-stretching 
/propylene (OPP) film, has been suitably used as wrapping, such as food and a drug, from the outstanding gas 
tier property and transparency. Furthermore, recently, chlorine-based gas barricade material's, such as PVDCs, also 
ig evaded from the problem on environment and the degree [ conjointly as opposed to an oxidization silicon 
ipound laminated film ] of expectation are increasing. 
03] 

Dblem(s) to be Solved by the Invention] However, there is a trouble also in such an oxidization silicon compound 
dnated film. In order that there may be no flexibility in an oxidization silicon compound layer although own gas 
rier property of a laminated film becomes the outstanding thing, when, as for it, an oxidization silicon compound 
sr becomes precise too much, In the handling after the process which performs printing and a lamination and is 
cessed into a practical packing object, or packing, there was a possibility that a crack might occur and there was limit 
: a protection coat could not be performed on an oxidization silicon compound layer, or too much stress, such as 
ding, could not use it for this use. 
04] 

sans for Solving the Problem] Then, in this invention, it offers that it can consider as the oxidization silicon 
ipound which mainly had the gas barrier property to oxygen or a steam, and sufficient flexibility which a crack 
not generate easily at the time of post processing or practical use by making the fine structure of an oxidization 
zon compound layer into the structure of entering within suitable limits specified from the permeability of two or 
re inert gas (helium, Ne) from which the diameter of a molecule differs. 

05] • 
tibodiments of the Invention] Hereafter, the gestalt of concrete operation of this invention is explained. 
06] In the transparent gas barrier property film with which this invention comes to carry out the laminating of the 
dization silicon compound layer to at least one side of the substratum which consists of a transparent macromolecule 
5 permeability of Ne gas of a laminated film is 0.05 or less times of the permeability of Ne gas of only a substratum, 
d the permeability of helium gas of a laminated film is the wrapping using the transparent gas barrier property film 
I this which are characterized by being 0.1 5 or less times of the permeability of helium gas of only a substratum 0.01 
nore times, and a packing object using this. 

07] this invention a formula if it explains below, at least on with, one side of the substratum which consists of a 
isparent macromolecule It is the transparent gas barrier property film which comes to carry out the laminating of the 
dization silicon compound ****. When the ratio of permeability [ of the gas A of only a substratum ] P (s) and 
meability [ of the gas A of a laminated film ] P (f) is expressed with P(A) =P(f)/P (s), it is characterized by filling 
lultaneously P(Ne) <=0.05 and P(helium) =0.02-0. 1 5. 
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»8] The transparent macromolecule used as a substratum here has mechanical strengths, such as the polymeric 
srials usually well used as wrapping, for example, polyethylene terephthalate, (PET), biaxial-stretching 
propylene (OPP), and biaxial-stretching nylon (ONy), and dimensional stability, processes these in the shape of a 
and is used. Furthermore smooth nature is excellent and a film with few amounts of an additive is desirable, 
cover in order to improve adhesion of a thin film, a corona treatment, low-temperature plasma treatment, and ion 
ibardment processing may be performed to the front face of this transparent macromolecule as pretreatment, and a 
nical treatment, solvent processing, etc. may be further performed to it. 

)9] Moreover, although especially the thickness is not restricted, if the processability in the case of forming the 

;ss as wrapping and an oxidization silicon compound layer is taken into consideration, it can be said that the range of 

)0 micrometers is desirable. Moreover, if mass-production nature is taken into consideration, considering as a long 

ure-like film is desirable so that an oxidization silicon compound layer can be formed continuously. 

10] As a means to prepare an oxidization silicon compound layer on the above-mentioned substratum as wrapping 

) such as the sputtering method besides a vacuum deposition method, and the ion plating method, And the CVD 

ch uses organosilicon-compound gas, silane gas, etc. and oxygen gas, such as TMDSO (tetramethyl disiloxane) and 

DSO (hexa methyl disiloxane), as a raw material, Furthermore, hydrolysis of the alkoxide compound of silicon, 

i as TEOS (tetrapod ethoxy silane) Although the sol gel process using polymerization reaction etc. is used and a 

t is not received in the method, an important thing is that the permeability of gaseous helium and the permeability of 

n gas fill the next relation. 

1 1] P(Ne) <=0.05, P(helium) =0.02-0. 15[001 2] Here, P (Ne) is a ratio with the permeability of Ne gas of the 
sparent gas barrier property film obtained by this invention which carried out the laminating of the oxidization 
x>n compound layer on the permeability of transparent high polymer film independent Ne gas used as a base 
erial and this transparent high polymer film, and P (helium) is the ratio of the permeability of transparent 
a-omolecule independent helium gas, and the permeability of helium of the transparent gas barrier property film 
lined by this invention similarly. t 
13] Here, I hear that the big defect of become [ P (Ne) / larger than 0.05 ] like [ it can pass along Ne molecule with 
2. 60 A diameter of a molecule ] increases, and oxygen barrier property and steam barrier property become 
lequate as wrapping as a result. . 
14] On the other hand, that P (helium) becomes 0.02 or less The transparent gas barrier property film which meant 
it was so precise that it can hardly pass even by helium gas with the 2.16A diameter of a molecule, and prepared 
h an oxidization silicon compound Although it becomes the outstanding thing, since the flexibility of an oxidization 
x>n compound layer is lost, in the handling after the process which performs printing and a lamination and is 
cessed into a practical packing object, or packing, own gas barrier property of a laminated film has a possibility that 
ack may occur, and comes to receive a limit in the use use. Moreover, on the contrary, if P (helium) becomes 0.15 or 
re, the number of detailed crevices will increase too much, and it comes to be inferior to the fundamental gas barrier 
perty ability as wrapping like the case where P (Ne) becomes large from 0.05. 

1 5] Moreover, although especially the thickness of such an oxidization silicon compound is not restricted and 
able thickness' changes also with the film production method and film production conditions, when it is within the 
its of 50-1500A generally, it becomes easy to enter within limits as which the value of P (helium) and P (Ne) is 
cified by this invention. That is, it is to become easy to generate a crack with the internal stress, without an 
dization silicon layer becoming film-like if thinner than 50A, if there are many bird clappers and they are thicker 
n 1500A in the shape of an island. , . 

16] In addition, it is in this appearance with rare gas called helium and Ne as evaluation gas because it is desirable in 
er not to generate, so that a chemical reaction can be taken into consideration, but to measure gas permeability 
ely, and it does not need to take into consideration change of the permeability by the unexpected reaction like the 
luation in other gas. . 

1 7] The sealant material which is thermoplastics which is shown below, and which can be heat sealed can be 

linated through barrier property adhesives if needed at least in one side by the side of the protective layer of the 

'ering film of this invention, and a base-material film, and it can use as a heat-sealing nature resin. 

•1 8] Specifically, non-extended a polypropylene film, a polyethylene film, etc. can be illustrated. 

•19] As thickness of a heat-sealing nature resin, although the optimal thickness changes with supplies, the range of 

100 micrometers is desirable. . 

•20] As heat-sealing temperature of a heat-sealing nature resin, it can choose suitably by the material to be used. 

jecially as a method of forming this heat-sealing nature resin on a protective layer, it does not limit and the method of 

rying out the laminating of coating and the knockout coating melting film by the coating machine through adhesives 
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can be illustrated. 

21] Base materials, such as paper and polyethylene, can be used for a support base-material layer. It does not limit 
scially about the thickness. 

22] And although printing may be performed on the direct transparent gas barrier nature film itself, you may prepare 
le above-mentioned support base-material layer, and the thing to perform on the whole surface or the thing 
formed in part may not perform printing at all, either. 

23] <Measuring method of P (helium) and P (Ne)> Although the measuring method of P (helium) and P (Ne) used 
below by this invention is explained, it is clear on the property of the numeric value that the measuring method of P 
ium) and P (Ne) is not limited to a method given in here. 

24] Differential pressure formula transmittance measuring device GTR-30XT made from YANAKO Analysis 
ustry which uses a gas chromatography as a detector was used for measurement of P (helium) in this invention, and P 
:). The schematic drawing of the transparency cell section of equipment was shown in drawing J. . The measurement 
iciple of gas permeability is explained using drawing 1 . 

25] A transparency cell is divided into the up cell 1 and the lower cell 2 with a sample film, and evacuation is earned 
with a vacuum pump, respectively. 

26] Moreover, the gas (test gas) which measures permeability can introduce into an up cell by 1 constant pressure, 
measuring pipe 3 (capacity 3995microl) is arranged at a lower cell side, and it can choose now whether the inside of 
wer cell and a measuring pipe is exhausted with a vacuum pump 5, or it connects with the column 6 of a gas 
^matography by the change of a three-way-type bulb. 

27] After using vacuum grease 8, setting the sample film 7 on a lower cell first as a procedure of measurement and 
ing the up cell which contacts a sample in the O-ring 9, evacuation of the end upper part and the lower part is carried 
, they continue, and they are 2 kgf/cm2 in an up cell. Measurement gas is supplied by the pressure. Under the present 
iumstances, a lower cell side is evacuation-kept carried out. Although the pressure of the measurement gas besides 
ed to a section cell was arbitrarily changeable, it measured by unifying into the above-mentioned value in this 

ention. u 
28] Then, several hours pass, and after transparency of the measurement gas which lets a sample film pass reaches a 
idy state, the gas which shut only the bulb 10 of the measuring pipe bottom and has penetrated the sample in a 
asuring pipe is accumulated. Here, since suitable time changed with kinds of a sample film and measurement gas, 
e to accumulate gas in time until it will be in a steady state, and a measuring pipe was beforehand set up by trying in 
ious time. Each time used for below by this invention is indicated. 
29] 

asurement gas Time until it will be in a steady state Time to accumulate in a measuring pipe Helium 120min 2min 
)n 300min 15min[0030] While shutting the bulb 1 1 of a measuring pipe top after predetermined time progress and 
siing the lower bulb 10, the gas which changed the three-way-type bulb to the gas-chromatography side, and was 
umulated in the measuring pipe is led to the column of a gas chromatography. 

31] From the measured intensity in a gas chromatography, transparency capacity was computed using the calibration 
ve produced beforehand. 

32] After actual calculation of P (helium) and P (Ne) measured the permeability of helium and Ne only of a base- 
terial film, it measured the permeability of an oxidization silicon compound laminated film, and was performed by 

ing those ratios. _ 
33] Moreover, in addition to this, evaluation of oxygen barrier property and steam barrier property practically 
)ortant as wrapping, and flexibility was performed by the following methods. 

•34] <Oxygen barrier property> MOCON OXTRAN 10/50A It measured under 30 degrees C, and 70% atmosphere 
3J3 using the oxygen gas transmittance measuring device (modern control company make). 

•35] <Steam barrier property> JIS Z-0208 With the cylinder plate method, it measured under 40 degrees C, and 90% 
losphere of RH. 

•36] In evaluation of flexibility, it evaluated by rubbing with the tension resistance of a publication below and 
asuring resistance below. 

>37] <Tension resistance> The oxygen permeability after pulling 6% using a tension tester (Oriental Baldwin tensilon 
-207-EB) was measured, and it considered as tension resistance. 

•38] < - rubbing - resistance> - coverage 4.0 g/m2 The non-extended polypropylene (CPP) film with a thickness of 
micrometers and the film which carried out the laminating by the dry laminate were rubbed through adhesives, it 
•bed 5 times using the testing machine ( Gelboflex circuit tester [ by the physical science industrial company ] -), 
sequent oxygen permeability was measured and rubbed, and it considered as resistance. 
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39] 

ample] An example explains this invention still more concretely below. 

40] <Example 1> A view 2 is what showed one example of the transparent gas barrier property film of this 
sntion, and an oxidization silicon compound thin film is formed in one side of the polyethylene terephthalate film 
Dut 1 2 micrometers in Toray Industries P-60 thickness) 1 2 used as the base. 

41] It carried out to formation of this oxidization silicon compound thin film by changing a vapor rate within the 
its of 50-1000A/sec by using a particle-likfe 1 oxidization silicon (Sumitomo Sitix SIMOX) as an evaporation raw 
:erial, making it change to degree of vacuum 2x10-5 - 3xl0-3Torr, rolling round with an emission current and 
nging speed by electron beam heating. The evaluation result of the measurement result of P (helium) of the obtained 
isparent gas barrier property film and P (Ne) and oxygen barrier property, steam barrier property, and flexibility was 
wn in Table 1 . 
42] 
Wei] 




fffiOWfi cc/«2>day 
&&&& ccM-day 



43] <Example 1 of comparison> Like the example 1, by electron beam heating, vacuum deposition of oxidization 
zon was performed and evaluation of measurement of P (helium) and P (Ne), oxygen and steam barrier property, and 
ability was performed. Although the result was simultaneously shown in Table 1, a result which leaves a problem to 
'gen and steam barrier property, or flexibility was brought so that it might cut by future. 

44] <Example 2> In the example 1, except having changed the transparent high polymer film used as the base into 
tial-stretching polypropylene (20 micrometers in FOK thickness made from Nimura 3 **), similarly, vacuum 
•osition formation of the oxidization silicon compound thin film was carried out, and the performance evaluation of 
P (helium), P (Ne), and others was performed. The result was shown in Table 1 . 

45] <Example 2 of comparison> Like the example 2, by electron beam heating, vacuum deposition of oxidization 
zon was performed and evaluation of measurement of P (helium) and P (Ne), oxygen and steam barrier property, and 
ability was performed. Although the result was simultaneously shown in Table 1, a result which leaves a problem to 
'gen and steam barrier property, or flexibility was brought so that it might cut by future. 
46] 

feet of the Invention] When the ratio of permeability [ of the gas A of only a substratum ] P (s) and permeability [ of 
gas A of a laminated film ] P (f) is expressed with P(A) =P(f)/P (s) on the substratum which consists of a transparent 
h polymer film, By preparing P(Ne) <=0.05 and an oxidization silicon compound layer which fills P(helium) =0.02- 
5 simultaneously The transparent gas barrier property film which mainly had the gas barrier property to oxygen or a 
un and sufficient flexibility which a crack cannot generate easily at the time of post processing or practical use is 
sred. 
47] 
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(54) TRANSPARENT GAS BARRIER FILM, PACKAGING MATERIAL USING THE FILM, AND 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a silicon oxide compd. mainly having barrier properties to 
oxygen or steam and having sufficient flexibility hardly generating a crack at a time of post- 
processing or practical use by allowing the fine structure of a silicon oxide compd. layer to 
enter a predetermined range prescribed from the permeabilities of a plurality of inert gases 
different in molecular size. 

SOLUTION: A transparent gas barrier film is formed by laminating a silicon oxide compd. layer 
to at least the single surface of a base layer comprising a transparent polymer. In this case, the 
permeability of Ne gas of the laminated film is set to 0.05 times or Ifcss the permeability only of 
the base layer and the permeability of He gas of the laminated film is set to 0.02-0.15 times the 
permeability only of the base layer. 
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